When a visual stimulus is displaced during a saccade the displacement is often not noticed unless it is large compared to the amplitude of the eye movement. Displacement detection is improved, however, if a blank intervenes between saccade target offset and the presentation of the displaced post-saccadic stimulus. This has been interpreted as evidence that precise information about eye position and accurate memory for the position of the pre-saccadic target are available immediately after saccade offset, but are overridden by the presence of the post-saccadic stimulus if it is present when the eyes land. In the current set of experiments we examined in more detail how blanking contributes to the increase in displacement sensitivity. In two experiments we showed that the presentation of a blank interval between saccade offset and the presentation of the displaced stimulus improved people's ability to detect that the stimulus had been displaced and also their ability to judge the direction that it had been displaced, but only for displacements opposite to the direction of the saccade (backward displacements). A third experiment suggested that this improvement in the detection of backward displacements was due in part to subjects misremembering the saccade target location as being closer to the initial fixation point than it actually was immediately after the saccade but remembering its location more veridically 50 ms later. This has the effect of improving the detection of displacements as well as their direction of displacement, but preferentially for backwards vs. forward displacements.
Introduction
Objects in the world appear to maintain their positions in space even though their positions on the retinas change with every eye movement. This has often been presumed to occur via an accurate compensatory mechanism that takes eye position into account in order to maintain visual stability of objects across eye movements (Bridgeman, van der Heijden, & Velichkovsky, 1994) . Evidence against this hypothesis has been provided by the finding that displacing a visual stimulus during a saccadic eye movement is often not noticed. For example, Mack (1970) changed the position of a visual target by varying amounts during a subject's eye movement and found that target displacements greater than 10% of the saccadic movement were usually detected, but displacements under 10% were rarely detected. Whipple and Wallach (1978) reported effects of similar magnitude, and Bridgeman, Hendry, and Stark (1975) reported that participants often failed to detect stimulus displacements of 33% of saccade amplitude. This failure to detect "abnormal" retinal image movements during saccades suggests that any compensatory mechanism accompanying a saccade must be rather inaccurate.
More recently, however, Deubel and colleagues (Deubel, Bridgeman, & Schneider, 1998; Deubel & Schneider, 1994; Deubel, Schneider, & Bridgeman, 1996) found that the presentation of a blank (empty screen) for 50-300 ms in the period between saccade target offset and the presentation of the displaced post-saccadic stimulus improved substantially the detection of the direction in which the stimulus had been displaced. They interpreted this as evidence that precise information about eye position and a highly accurate memory for the position of the pre-saccadic target are always available after a saccade, but this information is not used if other visual information (i.e., the post-saccadic target stimulus) is present when the eyes land. That is, if the post-saccadic stimulus is visible immediately after the saccade (as it is under normal, no-blank conditions) then it appears to have been present continuously and the perceptual system assumes that it did not move unless the displacement is large (cf., MacKay, 1973; Matin et al., 1982) . When the post-saccadic stimulus is not visible, however, then stimulus continuity is no longer assumed and precise information about eye position and highly accurate information about the position of the pre-saccadic target can be used to compensate for changes in the retinal position of the saccade target and improve detection of its 
